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Amendmoits to fee Claims.; 

This listing of daims wiU replace aU prior versions, and listings, of daims in flie plication: 

1. (Original) A modula^rMeinodulator system conoprising: 

a transmission sys^ vMA applies one of a plwaUty of time scales 
and one of a plurality of time delays to on\ of a pair of substantially matdied base signals, 
combines flie time scaled and time delayedWe signal with the other one of flie pair of base 
signals to form a doublet, and transmits Gie doublet and 

a receiving system -wiii ^receives the doublet and extracts information 
from the doublet based on the one of the pluralitiyof time scales and the one of pluraUty 
of thne delays which were s^lied. 

2. (Original) The system as set forfhy daim 1 wherein &e transmission 

syston fordier comprises: 

a signal generator -wbidb. generat^ flie pah of substantially matdied 

base signals; 

an cncoduig system which modulat^ the one of the plurality of time 
scales and the one of the pluraUty of time ddays onto tiie oi^e of the pair of substantiaUy 
matdied base signal^ 

a combuxer whidi combines the time s^ed and time ddayed base 
signal with flie other one of the pah of base signals to form theyoublet; and 
a transmitter vrhidi transmits the double*^ 

3. (Original) The system as set forfli m clahn 1 wherein the transmission 
system has apluraUty of doublets witii an mdepeadent one of apluWty of the time scales 
and hxdq»endent one of tiie pluraUty of time delays appUed to each oVtiie doublets, the 
transmission system combmes all of tiie doublets to form and transmi^ con^site signal; 
and 

wherein flie lecdvhig system receives the oompofete signal and 
extracts flie mfonnation from eadi of the doublets fliat course the oonUsite signal based 
on the respective one of the plurality of time scale and the one of the plui^ty of time dday 
that were appUed to each of the doublets. 
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4. (Original) Hie systdd as set fbiHi in daim 2 "wherdn the transmission 
system forther con^wises a pair of syncUronized and ^aUy separated radiating dements, 
one radiating element radiates one of flieJrabstantially matdied base signals and the otiier 
radiating d«nent radiates the time scaled dnd time delayed base signal; and 

wherein &e rBcdvmAsystem fiuther conqirises a device flia^ 

scales a received si^ by the time scale A A was appUed by Ae transmission system to form 
a time scaled va^on of flie recdved signal, aVonelator that oorrdates the received signal 
wifli the time scaled version of the received si^ to form a time delay correlation signal, a 
detector fliat detects the peaks of this time ddaAofifeet corrdation signal, and an estimator 
lhat uses the time dday of&et locations of the p^ to estimate the an^e of arrival of eadi of 
die recdved signals. 

5. (Original) The system as set fbrA in claim liwherdntixe atleastoneof 
the pair of substantially matdied base signals conta^ tiie information and flie recdving 
system extracts the information fiom the at least oney the pah: of substantially matdied base 
signals isx the doublet 

6. (Original) The system as set forth in J^aini 2 wherein th^ 
adder or a subtractor. 

7. (Original) The syston as sd forth in cl^ 1 wherdn tiie transmission 

system further comprises: 

a temporal equalizer wbidi substanti^y assures tiiat signal energy of 
the pair of substantially matdied base signals is evaily districted across the duration of tiie 

pair of substantially matched base agnal; and 

a spectrd equahzer wMdi substantially Wes tiiat tiie signal energy i 

evenly distributed across the spedrmn of the pair of substantialW matdied base signals. 

8. (Origind) The system as sd fortti in clahn 1 J^erdn the information 
conqirises a message embedded by the transmission system. 

9. (Origind) The system as set fortiimclamil wherdn the information 
con^ unagingdata embeddedby an environment in whidi the ^oublet was transmitted. 
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10. (Original) The system las set forth in claim 1 wherein tiie recdving 

syst^ fvirther coia]Hises: 

a segmentation devicAfliat receives the doublet and fonns received 

segments from the recdved doublet; 

a time scali3P€ device wJddi ^pUes at least one of the phjraHty of time 

scales to auik of die received segments to fonnWe scaled signal segments; 

a time delaying device wffidi applies at least one of the plurality of 

time delays to eadi of Ae received segments to fdrm time ddayed signal segments; 

a multiplier which mxdtipli^ eadi of Ae time scaled signal segments 

wift eai^ of the time ddayed signd segments to foW multipUed ragn^ 

an integrator -whidi uitegratesWe multiplied signals across timet© 

form detection dgnals; and 

aprocessing system wMcih conWs the detection signals at different 

on® of the pluiaHty of time scales and different ones oVthe plurality of time delays over time 
to determine the appUed one of the plurality of time sc^ and the applied one of the pluraHty 
of time delays to extract the information from the detectfcn signal 



11, (Origmal) The system as set forth in i^aim 10 wherein the recdving 

system fiirdief oonq>iises: 

a temporal equalizer whidi substantilpy assures that signal energy of 

die pair of substantially matdied base signals is ev«ily < 

pair of substantially matched base signals; and 

a spectral equalizer wWdi substantiaUyWsures that the signal energy is 

enly distributed across the spectrum of thepair of substantially matdied base signals. 



)uted across the dumtion of the 



ev( 



12. (Original) A modulation/demodulation methW comprising: 

applying one of apluraUty of tune scales ai^d one of aphiraUty of time 

delays to one of a pair of substantially matdied base signals; 

combming the time scaled and time ddayed t^ase signal with die oflier 

one of die pair of base signals to form a doubld; 

transmitting die doublet into die environment; 
receiving the doublet; and 
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eJrtcacting infoVmadon firom the doublet based on die one of tiie 
plurality of time scales and on the one\of &e plurality of time delays which were appUed. 

13. (Original) The meflbSsd as set forth in daim 12 furflier conning: 

radiating one of tbfe substantially matciied base signals fiom one of a 
pair of synchronized and spatially s^arated radiating elements; 

radiating tiiie time scJded and time delayed base signal fiom another 

one of the pair of syndnxjnized and spatisfllAs^aral^i 

time scaling a recdved signal by the time scale tfiat was ^lied to 

form a time scaled version of flie recdved sigM; 

correlating tiie lecdived Wgnal wifli Ae time scaled VCTSion of the 

received signal to form a time delay corrdlationygnal; 

detecting the peaks of this\time delay correlation signal; and 
using the time dday locati^^ of the peaks to estimate the an^e of 

arrival of each of the recaved agoals. 

14. (Original) The method as srtfomi in claim 12 further conq>rising 
providing a phiraUty of doublets with eadi of the doublets having an independent one of the 
pluraUty of time scales and an independent one of tiieVluraHty of time delays appUed to each 
of flie doublets, combining all of the doublets to fiwm ^composite signal transmitting the 
con^osite signal into the environment, recdving the cofaiposite signal, and extracting the 
information fiom flie doublets that comprise the composite signal based on the respective one 
of the plurality of time scales and one of the pluraUty of ti^e delays which were appUed to 
eadi of the doublets. 

15. (Original) The mefliod as set forth in claim 12 fiirfha- comprising 
imbedding information in one of the pair of substantially mailed base signals in tiie 

doublet. 

16. (Origmal) The mefliod as set forth in clafan h wherein tiie combining 
comprises adding or subtracting the time scaled and time delayed)j»ase signal with the otha 
one of ttie pair of base signals to form the doublet. 
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17. (Original) The mefliod se4 forth in daim 12 furtba: coiiq>riaing: 

substantiaUy assuringV at signal energy of flie pair of substantially 

matched base signals is evenly distributed aclss the duration of the pair of substantially 

maldied base signals prior to the transmitting; Wd 

substantially assuring thA&e signal energy is evenly distributed aero 

the spectrum of the pair of substantially mat(*ed\«ise signals prior to tiiettansmitting. 

1 8. (Original) The method as set foW in daim 12 wherein Ae information 
comprises a message embedded prior to &e transnuJ^on of the doublet 

19. (Original) The medwd as set (brtliindahn 12 herein the infonnation 
comprises imaging data embedded by an enviionment^fi Y^di fiie doublet was transmitted. 

20. (Original) Themethodassetforflii^damil2wherdntheTecdving 
further con^rises: 

segmenting the recdved doublet to Vonn recdved segments; 

applying at least one of the phnalityyf time scales to eadx of the 
recdved segments to fonn time scaled signal segments; 

applying at least one of the pluraUly o^time ddays to eadi of the 
recdved segments to form time ddayed signal segments; 

multiplying eadi of flic time scded »g^ segments with eadi of the 

time delayed signal segments to form multipUed signal^ 

integrating flie multipUed signals acrossl(mie to form detection 

signals; and 

processing tiie detection signals at differerit ones of the ptoraUty of 
time scales and different ones of the plumHty of time ddays overWne to detamine tiie 
apphed one of the plurality of time scales and the t5.plied one of tii^ pluraU^ of time delays 
to eactract the mformation fiom the detamined detection signal 



21. (Original) The mediod as set forth in claim 20 fin«iercomprisingi 

substantiaUyassuringthatsignalenergyofthejJairofsubstanti^^ 

matdied base signals is evenly distributed across the duration of tiie pair of substantially 
matdied base signals following flie recdving and 
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SubstantiaUy assiiLg fliat the signal eo^ is evenly distributed aaoss 
the spectrum of the pair of substantially ^died base sigaals follovnng the receiving. 

22. (Original) A modulationMOToMation system ccwnprising: 
a transnrission s>^em Vdi appUes one of a pluraHty of time scales 

one of apair of sobstantiaUy matAedbase sigo^s, combines the time scaledbas^ 
the other one of the pair of base signals to fonn aWlet, and transmits the doublet; and 

a receiving system ydiich r^ves flie doublet and extracts information 
ftom&e doublet based ontiie oneof theplmaUty oUne scales T^vhich was appUed. 

23. (Cunentlyamended) The system J|s set 
transmission systexn foither comprises apair of syn^mzed and spatially separated 
radiating el^ncits, one radiating dement radiates oneoVfbe substantially matdied base 
signals and tiie otiier radiating elementradiates flietime ^edbase signd^ 



, encode wMdi modulates tiie one of l\e pluiaUty of time scales onto 



24. (Original) ThesystemassetfoithindA^22wherdntiietransmissioa 

system faitbec conqnises: 

asignalgeaetatorwhichgeneralestheijairofsubstantiaUyraatdied 

base signals; 

an< 

the one of the pair of substantially matched base signals; 

acombiner vvhioh combines flie time scalea^base signal with the other 

one of the pair of base signals to form flie doublet; and 

a transmitter which transmits tiie doublet. 

25. (Original) The system as set fortii in clahn 22 wheW tiie transmission 
system has a plurality of doublets with an independent one of flie pluralW of time scales 
appUed to each doublet, tiie transmission system combines all of tiie dou^ets to form a 
composite signal, and transmits tiie oonqwsite signal; and 

wherein flie recdvuig system receives tiie composite^gnal and 
extracts flie information fimn eadi of tiie doublets tiiat comprise tiie oon^osi^ signal based 
on tiie respective time scales applied to eadi of tiie doublets. 
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26. (Original) The sy^em as forth in daim 23 vdieranlhe combiner is an 
add^ or a subtracter. 

27. (Original) Tlie system\is set forfli in daim 22 vdierem the transmission 

syston finHier comprises: 

a temporal equalizer ^di substantiany assures fliat signal energy of 

the pair of substantially matdied base signals^ evenly distributed across tiie duration of the 
pan: of substantially matched base signal; and 

a spectral equaUzw ^i^f^^*™**^^ ^ ^® ®^ ^ 

evenly distributed across fhe spectnm of the pajrWsubstantiaUy matdied base signals, 

28. (Original) Hje system as set fo^&m claim 22 ^erdnflie information 
comprises a message embedded by the transmission) 

29. (Original) The system as set forflik claim 22 whereiiitheinfoimarion 
con^ imaging data embeddedbyanenviromi.enti\vvhidrthe^^^^ 

30. (Original) Hie system as set forth in c^m 22 wh«dn the recdving 

system furtha: comprises: 

a segmentation device that receives th^ doublet and fomis received 

segments fiom the recdvcd doublet; 

a time scaling device vrhidi appUes at iW one of &e plurality of time 

scales to eadi of the lecdved segments to form time scaled sig^ segments; and 

a processing system vdiidi compares tiie s<=aled signal segments at 

ones of flie plurality of time scales over time to determi^fce appUed one of the 
pluraUty of time scales to extract flie information from the detectioW 

31. (Currently amended) The system as set forfli in cUi 22 herein at least 
one ofthepairofsubstantiaUymatdifid base signals contains tiieinfoJta^^ 
receiving system extracts the information fiom the one of tire pair of su^tially matdaed 
base signal in the doublet wifli tiie inforaiation.[.] 
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32. (Original) Amodulatibn/demodidationmetiiDdconiprisii^^ 

flying one of a plLlity of time scales to one of a pair of 

substantially matched base signals; \ 

combining the time scaled base signal with fee o&er one of the pair of 

base signals to form a double^ \ 

transmitting the doublet iirto tiie environment 
receiving &e doubly and \ 

e^rtractinginformationftomfl^edoubletbasedonlheoneofflie 
plurality of time scales \vhicJi was ^lied. 

33 (OriginaOTliemeflxodassetforthkdaim32&rfeercomid^ 

comprisingprovidingapluraHtyofdoublets^theadxoWedoubl^ 
oneofthepluraUtyoftime sealer combining aUofthedUletel^formacomposite^ 

transmittingthe composite signalinto the eaviromnent.,ck^ 

ertmctirlgtheinfonnationftomfee doublets that omiprisei^^ 

«spective one of the plurdity of time scales appUed to each Wthe doublets. 

34 (Original) The method as set forth in claiAsZfottbercon^i^ 
«c.,«^&einfimnationfiomfeeoneofthepairo^ 
ihedoablet 

35 (Original) The mdhod as set forfe in claim 32 Werein the combining 
eoniprisesaddingthe time scaledbasedgnal wife the othe^ 

form the doublet 

- 36/(OriginM)Themefeodassetfoifeindaim32whei^feecombining 
con«>rises subtracting fee time scaled base signal wife fee ofeer one of t^ pair of base 
signals to form fee doublet 

37. (Original) The mefeod as set farfe in daim 32 finfearco^ 
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substantially assurinAthat sigaal eoergy of thepair of substantiaUy 
^..atchedbase signals is evenly distaT,utedXss the duration ^^^^ 
matdied base signals prior to tiie transmitting and 

substantiaUy assuring tiat tiie signal energy is evenly distributed across 
the spectrum of flie pair of substantially matdiid base signals prior to the transmitting. 

38. (Original) TTiemediodas setLhindaim32 wherantheinform^ition 
comprises a message embedded prior to the trans^ssion of flie doublet 

39 (Original) ThemefliodassetfiAiridaimBS^eceinflieinformation 
comprises imagingdataemboddedby an environmeat^n^ 

40. (Original) Ttemeaiod as set forth ii^daim 32 wherdn tiie recdving 
fiordxa' comprise: 

segmenting the recdved doublet to form recdved segments; 
applying at least one of the pluralitybftime scales to eadi of flie 

recdved segments to fbnn time scaled signal segments; and\ 

processing the time scaled signal segj^pnts at different ones of the 

phKaKlyofthnescalesoverthnetodeterminetheappHedonyihepluralityofti^^ 

to extrad flie information from the determined time scaled sigJ^ seg^^^ 

41. (Original) •ltiemdhodassdfbrlhtaclaim^2furthercomprising: 
substantially assuring that signal energy otflie pair of substantially 

n«ad««lbase signals is evenly distnW across the durationofi^e pair 

matdied base signals following the recdving; and 

substantiaUy assuring that the signal energy iWenly distributed across 
thespedrmnoflhepairofsubstaiitiaUymatdiedbasedgnalsfcUovW 

42. (Original) A transmission system for transmitting i^ormation 

comprising: v » . » x 

encodJflg system whidi appUes one of a plnraliW of tune scales to 



an 

one 



of a pair of substantiaUy matched base signals; 
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a 



combiner combines flie time scaled base rigual with the other 



one 



of the pair of base signals to fonn akdoublet; and 

atransmitterwhidi transmits fee doublet with the infonnation. 



43. (Currently amaided) Ae system as set forth in claim 42 -wherein the 
encoding systemhas apluraUty of do^AletsW laiindepend^^ 

scales ^Ued to each of fee doublets, fee co^iner combines all of fee doublets to form a 
composite sigoal, and transmits fee compositeWnfll.. [;1 



44 (Original) Tl«5systemassetWindaiin42wher«nfeetransmission 
system fexfeercomprisesasignal generator whici^gcneratesfeepd^ 
base signals and fee encoding system comprises a: 
theplurality of time scales onto fee one of feepair ^substantially matd^ed base sigoals and 
a second encoder which modulates fee one of fee pi J^^y 
pair of substantially matdied base signals. 



adder. 



sub tractor. 



45. (Original) Tte system as set foife inW 42 wherein fee combiner is an 

46. (Original) The system as set forfe in 42 wh«em fee oombmer is a 



47 (Original) Thesystemassetforfeinolaim4Vfurfeeroomprising: 

a temporal equalizer which substantiaUy aWs feat signal energy of 
thepair of substantiaUymatdiedbase signals is evenlydistn^^^ 

pair of substantiaUy matched base signal; and 

aspectralequalizerwhichsubstantiaUyassureUat 

evenly distributed across fee spectrmn of fee pair of subsrtantiaUymatiied base signals. 
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48. (Original) A mediodW transmitting infomation con 

applying one of a p^ality of time scales to one of a pair of 

substantiatly matdied base signals; 

combining flie time S(^ed wi& the oilier one of tiie pair of base signals 

to foim a doublet witii Hie infonnation; and 

transmitting ihe doublet ' 

49. (Original) The mefliod as set Awth in daim 48 further conqprising: 

radiating one of the substantiW matdied base signals fiom one of a 

pair of syndironized and spatially separated radiatinit elanents; and 

radiating the time scaled and tike delayed base signal ftom anoAer 

one of the pair of syndironized and spatially s^aratedVadiating dements. 

50. (Original) Tlie method as sdfbrtiiinWm 48 further comprising 
providing a phirdity of doublets with eadi of the doublet^having an independent one of the 
plurality of time scales, combming all of the doublets tof^fi composite signal, and 
transmitting the composite signal hito the environment 

51. (Original) TTje method as set forth in dai^ 48 further comprising 
applying one of aphnality of time delays to the one of &e paiiyof substantially matdiedbase 
signals. 

52. (Original) Hie me&od as set forfli in daun 4S fiirther conqirising 
imbedding the information in one of the pair of substantially matted base signals hi the 
doublet. 

53. (Original) The method as set foifli hi clahn 48 whWin the oombinmg 
con^rises addmg or subtracting the time scaled base signal witii the o^er one of the pair of 
base signals to fonn the doublet 

54. (Original) Hxe method as set forfli in clahn 48 fUrther)»mprismg: 




SerialNo. 09/765,712 13- 

substantiany Ruling «iat signal energy of «ie pair of substantiaUy 

nu^cliedbasesigaakisevenlydistn^^^ 
inatAed base signals inior to flie transmitting; and 

substantiaUy assuriSi^ Aat tiie signal energy is evenly distriboted across 
fl^espectiumoffhepairofsubstantiaUyinaUedb^^ 

55. (Original) A recover syst^ for receiving transmitted infon^ 

comprising^ 

a xeceiver v/idt3x receives a ooublet; aad 

a processing system wHch ^acts &e infonnalion fiorn fte double 
basedononeofaphiralityoftimescales^<^wasyUedtotfaedoublelp^^ 

transmission. 

56 (Original) Thesystemassetforfliin\daim5Sv^erein1berecdverfin^^ 
oomprisesadevioethattimescalesareceived signal wWdox^letby^ 
v^^Ued to formatime scaled version ofthereoeived^acorrela^^^ 
Iterecdveddgnal^th the time scaled versionoffterecdi^edsignaltof 
condaMonsignal.adetectorthatdetectsthepeaksoflMstimy 

anestimalor Abuses Ibe time dday locations oftixe peaks to^theangjeof^ 



57 (Origmal) ThereceiversystemassetfoiAinilaim55whereia1fae 
.^.verreceivesaplnraKtyoftbe doublets in a composite signal tbe processing system 
e^rtractstheinfbmiationfhnnthecornpositesig^ 
scales yMch was appHed to eadi of fte doublets, 

58. (Otigina]) Tliesystemassetfi^tbinclaimSSwbeAfteproces^ 
system also eictra.^ the information ftomtfiedoubletbasedon one ofap^^ 
ddays yMdk was appbed to the doublet prior to transmission. 

59. (OrigiiJaO Hie system as set forih in claim 55 whetdiitii\^processing 
systan further comprises: 
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a segmentation dW tiiat receives the doiiblet and fonns received 

segments fiomlJie received doublet; \ 

atime scaling deviA^vWdiapp^ atleastoneof fliepluraUty of tnne 

scales to eadi of Ihe received segments to f^ time scaled signal segmoits; 

a time delaying device Wdi ^plies at least one of flxe pluraUty of 

tixne deUys to eadiof thetecdved segments toVoim time delayed signal segmeDts; 

amnltipUei ^vlri<i nmltipfies eadi of the time scded signal segm 

wifti each of flie time delayed signal segments to Lm mnltiplied signals; and 

an integrator integrat^the mnltipUed signals across tme to 

form detection signals, the processing sy:^ compW 

ones oftheplmaUtyoftimescales and diffi^tonesytheph^raUtyofti^^ 

to determine the appHedoneofdieplurHlity of lime sc^es^ 
of time delays to extract ihe information fiom the deteckon signal 

60. (QriginaiyTTiesystemassetforthincWsS^erdnlherece^^ 

comprises; \ . . i 

a temporal equalizer whidi siibstanti^y assures that signal energy of 

thepairofs«bstantianymatd.edWsignalsisevenlydistrr^^ 

«air of substantially matdied base signals; and \ 

a spectral equalizer vdnch substantiaUy aW 

eveolydistnT>««edac«,ssthespectrumofftcpairof^^ 

61. (Original) Areceivingmelhodfimrreceivingink^ 

tecdving a doublet; and \ 
retracting information fiom the doublet based ^ one of apluraMty of 

time scales 's^di was appUed to flie doublet 

62, (Original) The method as set forfli in claim 61 furth^prising 
xec^vingapluraUtyoffeedoubletscontainedinacompositesignalanda^^ 
informationih^mthecompositedgnalbas^iontheoneoflhepluraHty 

was appUed to eadi of the doublets. 
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63. (Original) TliXietbodassetfbrflimdahn61^adn1ii6eact^ 
also based on one of aplmaUty of delays v^di was appUed to the doublet 

64. (Original) The mefc^ as set forA in claim 61 wherein fee jnfoimation 
conqoises a message embedded prior to ^transniission of the doub^^^^^ 

65. (Original) Tlieme&odasWfotthindaim6l v^ei^intheinfoikation 
comprises imaging data embeddedby an envi^«^ in which the doublet was transmitted. 

66. (Origtoal) The mediod as set W in ^1 
■ further conqwises: 

segmenting the received doublk to form received segments; 

applying at least one of flie plmVty of time scales to eadi of the 

recdved segments to form time scaled signal segments; 

q5,lying at least one of the plundi^of time delays to eadi of flie . 

lecdved segmaits to farm time delayed signal segments; 

multiplying eadi of flie time scaled siW segments wilh eadi of tiie 
time delayed signal segments to fiarm mnltipUed sigpals; a 

integrating flie mulUpUed signals acrossW to form detection signals, 

herein the extractingfurlhercomprisesprocessingthed^^ 

the plurality of time scales and di^ ones of the phnrality of ^e delays over hme to 
determine the appUedoneofthepluraUtyoftime scales and the a^Ued one of^ 

of time delays to extract the information from flie determined detedjon signal. 

67. (Original) Tlie method as setforftiin daim 61 fiiriher comprising: 
substantiaUy assuring flmt signd energy of the pW of svA 

nratohedbase signals is evenly distnT,uted across the dnrationof^^ 

matohed base signals following the receiving; and 

substantially assuring fliat the signal energy is evenlV distributed across 
the spectrum of thepair of substantiaUy matohed base signals following theV^ 
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68. (Original) Hxe melhid as set foith in dairn 61 further coii5)iising 
extwcting the infbnnation fiom the one e pair of substantiaUy matdied base signals in 
tiie doublet. 

69. (OrigiMl) A communicatiy system comprising: 
a transndssion system erfbeds commmiication ii^ 

one of a plurality of thne scales and one of a pliJUity of time delays to one of a pair of 
substantiaUy matcfaedbase signals, combines the scaled and thne delayed base signal 
vdtiii tiie other one of tiie pair of base signals to fotA a doublet, and transmits the doublet; and 
a receivmg system wMch reoives the doublet and extracts mfoim^ 

fiom the doublet based on the one of Ae phirality of ti^e scales and the one of the pluiaKty 
of time delays -which WCTe (^lied. 

70. (Original) Tie system as set forth ui c^im 69 wherein the tnmsmission 

system further comprises: 

a signal genwator whidi generates ^pair of substantially mat<±ed 

base signals; 

an encodhig system embeds the commtimication infonnation by 

modulating the one of the plurality of time scales and the one if the phirality of time delays 
onto the one of the pah of substantiaUy matched base signals; 

a combmer which combines the thne scaled and tune delayed base 
signal with the other one of the pair of base signals to form the di^uble^ and 
a transmitter which transmits the doublet 

71. (Origmal) Thesystemassetforfhmdaun69wkeremthetr8nsmi 
system has a pluraUty of doublets with an mdependent one of a pluraW of the thne scales 
and jndqiendent one of the pluraUty of tune delays appUed to each of W doublets, the 
transmission system combbxes aU of the doublets to form and transmit ^composite signal; 



wherein flie leceivmg system receives the composite signal and 
exti^ the information fiom each of the doublets that comprise the compete signal based 
on the respective one of the pluraUty of thne scale and the one of the phiraUy of thne delay 
tiiat were appUed to each of ttie doublets. 
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72. (Origiiial) The system as set fbiUi in claim 69 wherein flie at least one of 
the pair of substantially matdied base^gnals contains additional information and tiie 
leceiving system exliacts the additionaTrnfotmation from the at least one of &e pair of 
sttbstantiaUy matched base signab m the )toublet with the additi^ 

73. (Original) The system a^ fbrfti in claim 70 vvhetein the combiner is an 
adder or a subtractor. 

74. (Original) The system as set^^^th in claim 69 wherdn flie transmission 

systCTi fbrflia' comprises: 

a temporal equalizer whidi 
flie pair of substantially matched base signals is evi 
pair of substantially matdied base signal; and 

a spectral equalizer wfaic}! 

evmly distributed across the spectrum of flie pair of 



ally assures that signal eoagy of 
distributed across the duration of the 

Ltially assures diat die signal energy is 
ally matdied base signals. 



75, (Ori^nal) Tbe system as forth in cUjm 69 wherdn the receiving 

system futflia comprises: 

a segmentation device that receives th^doiiblet and forms received 

segments fiom die recd^ved doublet; 

a time scaling device which applies at le^ one of Ae pluraUty of time 

scal^ to each of the received segments to form time scaled sigu^ segment^ 

a thne delaying device which appUes at leak one of Ae plurality of 

time delays to each of the received segments to form time ddayedWgnal segments; 

a multiplier which multipUra eadi of the timdyscaled signal segments 

with eadi of the time delayed signal segments to form multiplied sij 

an integrator which integrates die multipUed si^s across time to 

form detection signals; and 

a processing system whi«5i compares flie detectioA signals at different 

ones of die plutaKty of time scales and different ones of the plutaUty of tiWe delays over time 
to determme the appUed pne of the pluraUty of time scales and die appUedW of the plutaUty 
of time delays to extract the communication information from the detectionYgoaL 
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76. (Ori^aT) TH^ system as set forth m claim 75 >«^eiein the wcen^ 

system furiher con^ttises; 

a tenqwral e^balizei Mwhidi substantially assures that signal energy of 
fliepairof substantiallymatchedbasLgnals is evenly distributed across the duration of the 

pair of substattdally matdied base signals; and 

a spectral eqnalizdr -whidi substantially assures thai the signal energy is 
evenly distributed aoross flie spectrum ofVe pair of substantiafly matched base signals. 



77. (Original) A method for Jwrnmiunicating comprising: 

applying one of apluraW of time scales and one of aplurahty of time 
delays to one of apair of substantiaUymatched\ase signals to anbed communication 

infionaation; 

combinmgflietime scaled delayed base signal ^fli the other 

one of the pair of base signals to fijim a doublet; 

transmitting the double into ^ environmeajt; 
rec^ving &c doublet; and 

extracting the conmmnication inJbnnation fiom the doublet based on 
the one of the plurality of time scales and on the one of \> plurality of time ddays wWch 
were applied. 

78. (Original) The method as set foifli in 77 teflier comprising 
providing a pluiaUty of doublets with eadi of the doublets h^ng an ind^ent one of fte 
phiraUty of time scales and an indq^endent one of &ephiralitAof time delays applied to each 
of the doublets to embed the commmrication information, comtog all of flie doublets to 
form a composite signal, transmitting the composite signal into enviiomnent, leceiving 
the composite signal, and extracting the communication informatLi fiom the doublets that 
comprise the composite signal based on the respective one of the pWaUty of time scales and 
one of the plurality of time delays whidi appUed to eadi of theyoublets. 

79. (Original) The mefliod as set forfli in clahn 77 further compnsmg 
imbedding additional information m one of the pair of substantially matted base signals in 
the double 
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80. (Original) The faethod as set forth in daiin 77 whoein the combining 
comprises adding or suhtxacting theltae scaled and time ddayedhase agnal with Ae other 
one of Ae pair of base signals to fonnW doublet 

81. (Original) The meftidd as set forfli in claim 77 further comprising: 

substantially assuring that signal energy of the pair of substantially 

matdiedbase signals is evenly distributed Loss flie duration of Aepak of substantially 
matdied base signals prior to the transmittinffi and 

substantiaUy assuring the signal energy is evenly distributed across 
flie spectrum of the pair of substantially matdh^ base signals prior to tiie tiansmittiiig. 

82. (Original) The method as setYrfli in claim 77 herein tiie recdving 
fijrther conqjiises: 

segmmting the received dooket to forai received segments; 
flying at least one of theplWty of time scales to each of tiie 

received segments to form time scaled signal segment 

applying at least one of fliepluikty of time deUys to each of the 

lecaved segments to form time delayed signal segment^ 

multiplying eadi of flie time scale!^ signal segments with each of tiie 

time delayed signal segments to form multipUed signals; 

integrating flie multiplied signals aa\>ss time to form detection signals; 

and 

processing tiie detection signals at difi^ ones of tiie plurality of 
time scales and different ones of tiie plurality of time delays o\er time to detamine tiie 
appUed one of tiie ptoahty of time scales and tiie applied one o^tiie plurahty of time delays 
to CKtract tiie communication hifomMtion ftom flie detemtined < 



ion siguaL 



83. (Original) The metiiod as set forfli in dahn 82 Wher comprising: 

substantially assuring tiiat signal energy of tiiV pah: of substantiaUy 
matched base signals is evenly distributed across tiie duration of tiie \ah: of substantially 
matched base signals following tiie receiving; and 
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substantiaUy assuring that the dgoal eneigy is ev^ 
the spectnim of the pair of substantialljAaiatdied base signals following the receiving. 

84. (Origiiial) An imagjngWtem comprising: 

a transmission systejnVbidi applies one of a plurality of tune scales 
and one of apluraUty of time delays to one ofVpair of substantially matdied base signals, 
combines the time scaled and time ddayed bas^gnal with the other one of flie pair of base 
signals to fonn a doublet, and transmits the doubW into an environment which embeds 
fmngitig infomiation in tfi6 doublet; and \ 

a receiving system which reokves the doublet and extracts the imaging 
information fiomlhe doublet based on the one of the VluraUty of time scales and the one of 
the plurality of time delays wMdi w»e f^plied. \ 

85. (Original) Tlie system as set forfii in fflaim 84 wherem the transmission 

system fiiiflier conqprises: \ 

a signal generator which generates fli^pair of substantially matched 

base signals; \ 

an encoding system which modulates thb one of the plurality of time 

scales and the one of the pluraUty of time delays onto flie one oWe pair of substantiaHy 

matched base signals; \ 

a combiner which combines &e time scaleAand time delayed base 

signal with the other one of the pair of base signals to &im the doiAlet; and 

a transmitter whidi transmits the doublet intoVe environment which 

^beds the imaging informotioiL \ 

86..(Origmal) Hie system as set forth in daim 84 wherdki the transmission 
sy^-has a plurality of doublets with an independent one of a plurality k the time scale and 
independent one of the phjraUty of time delay appUed to each of the doublW combines all 
of the doublets to form a composite signal, and transmits flie composite sigri^: and 

wherein the receiving system receives the con^site signal and 
extracts the information ftom eadi of the doublets fliat comprise the composit^ goal based 
on therespective one of the pluraUty of time scale and the one of the plurality oVtime delay 
that were Bjjplied to eadi of (he doublets. \ 
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87. (Original) The sysfem as set fbilli in claim 85 v/haxm ttie transnrission 
system foither comprises a pak of sync^nized and spatially sq>arated radiating elements, 
one radiating dement radiates one of the substantially matx^ied base signals and the other 
radiating dement radiates the time scaled aiid time delayed base signal into the environment 
which eacobeds the imagmg infoonation; and 

further comprises a device that time 
applied by the transmission system to form 
:dator fliat correlates the recdved signal 
form a time dday corrdation signal, a 



wherein the recdving 
scales a received signal by flie time scale that 
a time scaled v«sion of the recdved signal, a 
with the time scaled version of the recdved 



signal 



detector fliat detects the peaks of tins time dday of&et corrdation signal, and an estimator 
fliat nses flie time delay ofifed locations of the peaks\p estimate flie angle of amvd of eadi of 
the recdved signals. 



' distiibnted aocoss the duration of flie 



88. (Origmal) The system as set foitii in)^ aim 85 wherein flie combiner is an 
adder or a subtractor. 

89. (Original) The system as set forth in claftn 84 wherdn tiie transmission 

syston further comprises: 

a temporal equalizer whidi substantiallj^assures that signal energy of 

tiie pan of sdastantially maldied base signals is evenly dis 

pair of substantially matdied base agoal; and 

a speotrd equalizer wHch substantiaUy asstires that the signal ener^ 

eveOy distributed across tiie spectnmi of tiie pair of substantiaUy rrietdied base signals. 

90. (Original) The system as set fbrfli in daim 84 wh^^dn tiie recdving 

system fhrtb^ oonqtrises: 

a segmentation device fliat recdves tiie doublet forms recdved 

s^ments from the recdved doublet; 

a time scaUng device which appUes at least one of tii^phiraUty of time 

scales to eadi of tiie recdved segments to form time scaled signal segments; 

a time delaying device which applies at least one of flieWuraUty of 
time delays to eadi of tiie recdved segments to form time delayed signal segmW 
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a multtplia wmdi multiplies eadi of flie time scaled signal segmeats 
with each of ^e tune delayed sigaal segments to foim multiplied signals; 

an iiitegrator wl^di integrates flie multiplied signals across time to 

foim detection signals; and 

a processing syste^ which compares the detection signals at diffaeot 
ones of flie plurality of time scales and diflferaoit ones of the pknaUty of time ddays over time 
to detennine the tqjpUed one of flie pluraliti of time scales and tiie applied one of tiie plurality 
of time delays to ejctract the imaging informkion from tiie detection signals. 

91. (Qii^al) Thes>^«nasaptfoitiiindaim90wherdntiierectaving 

systeoa further comprises: 

a teir^toral equalize substantially assures that signal energy of 

the pair of substantially matched base signals is l^enly distributed across the duration of tiie 

pair of substantially matdied base signals; and 

a spectral equalizer which ^bstantially assures that tiie signal «iergy is 

evenly distributed across tiie spectrum of tiie pair df substantially matched base signals. 



92. (Original) A method for imaging composing: 

applying one of a plurality of time scales and one of a plurality of time 
delays to one of a pair of substantially roatdied base Signals; 

combining the time scaled and t^e delayed base signal with tiie othCT 

one of &e pair of base signals to form a doublet; 

transmitting tiie doublet into die ^viromnent that ranbeds the imaging 

information; 

receiving tiie doublet; and 

esjctracting flie imaging information Wn tiie doublet based on tiie one 
of flie pluraUty of time scales and on tiie one of flie pluraUty^of time ddays which were 
applied. 

93. (Original) lliemetiiodas setfoithinclaimWfurflierconQjrising: 

radiating one of the substantially matdiec\base signals from one of a 
pair of synchronized and spatially s«^arated radiating elements; 
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radiaiingihe Aie scaled and time ddayed base sigflal fiom anoflier 

one of the pair of synchronized and spVti ally sq.a«ted radiating elements; 

time scaling a received signal by flie time scale that was appUed to 

form a time scaled version of the leceiveJi signal; 

condating &e receded signal ^th the time scaled version of lie. 

received signal to foim a time delay coirelsrtion signal; 

detecting &e peaks ofW time delay ooireaation signal; and 

using the time delay lotions of the peaks to estimate tiie angle of 
atrfval of each of tiie recdved signals. 

94. (Origiaal) Tbc method as set Win daim 93 further con^rising 
^^roviding a pluraUty of doublets with ead. of the kblets bavm^ 

' plnraBtyof time scales and an ind^dent one of thWurality of time ddays applied to each 
of the doublets, combining all of the doublets to fimnV composite signal , transmitting the 
composite signal into die envi:t>mneDt whicai embeds ^ imaging information, receiving the 
con5K>site signal, and exacting the hnaging informatioV ftom the doublete that compnse the 
composite signal based on the respective one of the plur^ty of time scales and one of the 
plurality of tfane dekys yrhiii were appUed to eaxdi of theVoublets. 

95. (Original) The method as set forth in djim 92 whereto 
courses addingorsubtractingthetime scaled and time deJ^yed base signal wrfli the oflier 
one of Ihe pair of base signals to form the doublet 

96. (OiiginaD Tbe method as set forfli in claimW further comprising: 
snbstantiaUy assuring that signal en^ oWe pair of subrt^ 

niatdiedbase signals is evenly distributed across thedumtion of i^e pair of substantially 

matched base signals prior to the transmitting; and 

substantiaUy assuring tibat the signal energy i^evenly distri1)uted a^^ 

Ihe spectrmn of Repair of substantially matdiedbase signals priortA^^ 

97. (Original) Tte method as set forth in claim 92 whd^flierecdving 
finder comprises: 

segmenting the received doublet to form recdved ^gments; 
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flying at leastW of the plurality of time scales to each of the 
received segments to fonn time scaled siWl se8^lents; 

applying at least on\of the phnraKty of time ddays to each of flie 
recdved segnnaits to fonn time delayed sigJkal segtnoits; 

multiplying each of tiid^e scaled signal segments wifli each of the 
time delayed signal segments to form multq)li^ signals; 

integrating tiie multipHedWnak across time to fonn detection signals; 

and 

piocesang the detection signals at different ones of tiiepluraHtyof 
time scales and diffaent ones of tiie pluraUty of timU days over time to detemrine the 
^Ued one of tiio plnraHly of time scales and the apj^ied one of the phirality of time deUys 
\ to extract the ima^g information from the d€ 



[detection signal. 



98. (Original) The meflxod as set fbrih inWm 97 furtiier con^iising: 
sidJstantiaUy assuring fliat signd enW of &e pair of substan^ 

niatched base signals is evenly distributed across the durati^ of flie pair of substantially 
matdied base signals following the receiving; and 

substantially assuring that the signal esx^ is evenly distributed across 
the spectrum of tte pair of sub stantially matdied base signals Rowing flie recdvmg. 



